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Project Objectives

Develop and implement algorithms that streamline the analysis of
multi-dimensional data streams in dose-response assessment and
cross-species extrapolation.

Facilitate the development of an industry-standard workflow for (i)
analysis of the -omics data, (ii) linkages to classical indicators of
adverse health effects, and (iii) integration with other types of
biological information such as genome sequences and genetic
differences between species.

Build web-based, open-source and user-friendly graphical interfaces
associated with interoperable computational tools for data analysis
that facilitate incorporation of new data streams into basic research
and decision-making pipelines (methods from Projects 1 and 2).

Provide an interdisciplinary computer science resource to the
environmental sciences and toxicology community

Longer-term objectives include new software engineering methods for
better execution and maintenance of above, and sharing and
disseminating results



Biostatistics Issues

Data analysis procedures in concert with Project 1, including principal g
component analyses, distance-weighted discrimination, SAFE, etc.

Specific data mining approaches also proposed, such as subspace
clustering (SNPs vs. phenotypes, gene expression), that fall outside
of typical statistical framework

Computational and Bioinformatics Issues .

Software technology — federated systems and architectures
Execution platforms — workstations, grid computing, supercomputing

Data access and management — data mining, formats and data
iInterchange, common abstractions/metadata issues X
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AOF as middleware for toxicogenomics models
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Workflow automation for | oxicoinformatics
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Biological APP]ications
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The function of an
organism is largely
determined by gene
expression

Which genes function
differently in diseased

people and healthy
people?



(1ene Expression Databases

Goal of Microarrag

chhniques:
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High Throughput Data
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. Bio]ogical APPlications
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Subspacc Clusteriﬂg

® A subset o{: genes has !oca] i

similaritg under onlg asubset [RaN

of experimental conditions or cene

tissue samples.

Subspace
Clustering

Co-expressed genes
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(urse of high dimcnsionality
~ Perform clustering 13 subspaces
— The number of subspaces IS exponential
Clus’ccrs are not indepcndent
o Clusters in different subspaces may overlap

J Clusters should be relevant to application

domains

Noise may corruPt Pat’cems

he algorithms need to scale to ]arge high dimensiona

datasets

Mhere are many open Problems 9@1: to b@ solve&
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David Stotts
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Model Federations

No scientist has expertise for the whole
.

Air model Scientigts mustse able to develop

ponents individyally...

1.e., not be softwafe-engineers working.
as a cohesiveteam

Water smodel

bonent models must interoperate




”/\//u/t/lmcalia % Moa’c//ng

file of int, 5 per line

Air madel

5 minute steps

file of float,
one per line

/th 3 ints after

Access DBout

Water smodel

Unix pipe of char in 3 hour steps

a0l model

1 month steps



Model Federations

Mismatch
management
module

Air madel

5 minute steps

—_—

Water smodel

3 hour steps

a0l moddl

1 month steps
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New Areas
Virtual [Human Lung

biochcmistrg, fluid dynamics, Erotcin motors and cilia mechanics, cell Phgsiologg...
for cystic fibrosis researc

lactoferrin lysoryme

ARG




AOF ASPcct~Orlén ted [ rogramming

source code source code
aspect

|
[

Weaver

S Compiler i
executahle executahble




Mode/ [Federations

Mismatch
management
module

A model

5 minute steps

3 hour steps

a0l moddl

1 month steps



" xtension of Exzist/hg [ ools

I"ederations are for situations where tools

are disjoint, have different &cvclopers

F xample: Array T rack

\/\/e have no source code
but users like the data management
\We wish to add new ana]gsis functions



“Systems Toxicology” Approach
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XML parsing

ood moa’u/ariiy

[Ftomeat

. XML Parsing N org.apac%e.tomcat

— red shows relevant lines of code

— nice]9 fits in one box



URL pattern matching

ood moa’u/ariég

[Fjtomeat

) URL Pattem matching N org.aPache.tomcat

— red shows relevant lines of code

—_ nice]9 fits in two boxes (using inheritance)



logging is not modularized

Put /:)rozé/cms ex/st...

J ]ogging I org.apac%c.tomcat
— red shows lines of code that handle logging
—~ not imjust one Place
— noteven in a small number of Places



Logglhg, zoomed In

//From ContextManager =

public void service( Request rrequest, Response rresponse ) {
// log( "New request " + rrequest );

~— —— /7 log( "New

17 System.out._print("A™);

rrequest.setContextManager( this );
rrequest.setResponse(rresponse) ;
rresponse.setRequest(rrequest);
= [TV . %L -
// wront request - parsing error // SyStem - OUt - pr I nt( A ) 9

int status=rresponse.getStatus();

request ' + rrequest );

if( status < 400 )
status= processRequest( rrequest );

if(status==0) .
status=authenticate( rrequest, rresponse );
if(status == 0)
status=authorize( rrequest, rresponse );
if( status == 0 ) {
rrequest.getWrapper() -handleRequest(rrequest,
rresponse);
} else {
// something went wrong
handleError( rrequest, rresponse, null, status );

3 = =
} catch (Throwable t) { / // SyStem - Out = pr | ﬂt("B") y
handleError( rrequest, rresponse, t, 0 );
)/ System.out.print("'B");

try {

rresponse.finish(Q); =

rrequest.recycle(); I f(debug>0)
rresponse.recycle();

} catch( Throwable ex ) {

if(debug>0) log( "Error closing request " + ex); I Og (.'Error C I OS i ng requeSt . + ex) ;

// log( "Done with request " + rrequest )
// System.out.print('C™);

. \ 1] = 1] -
et // log(''Done with request " + rrequest);

// System.out.print(*'C");



C ontacts

o |mran Shah, KTT

— Virtual liver Projcct

* Weida | ong, FDA NCTRK
- Arrag—rrack




